Abstract: The development of HKCMM standards is one of the achievements of developing Hong Kong into an international centre for Chinese medicine. In order to enable more people concerned to have an intimate knowledge of this standard, the author was invited to introduce the development of HKCMM standards to readers, including: 1) the history of the project and the basis for legislative supports; 2) the composition and operation of the regulatory division, the research institution and the evaluation committee; 3) the progress of HKCMM standards; 4) the contents and features of HKCMM standards.
Introduction
Traditional Chinese medicine (TCM) has been serving Chinese people since over 2000 years ago for prevention and treatment of diseases as well as health maintenance. It remains an important part of health care provision in modem China. More and more persons are turning to Chinese herbal remedies with great enthusiasm, attracted by the herbal properties of fewer adverse reactions than chemical drug medicines[l l. Some of the countries which were originally skeptical of TCM began to give serious consideration to it, and the impact of TCM has increased in the international medicinal arena [ZJ. TCM, although not the mainstream medicine, is nevertheless popular in Hong Kong for it has been used in the community for many years and has made significant contribution to the health of public. A household survey by Census and Statistics Department of Hong Kong showed that about 19 .6% of the respondents preferred to consult Chinese medicine practitioners when illness and 60% of the respondents have taken herbal medicine[ 31 . Since 1998, TCM has been recognized as a strategic development area by Hong Kong Special Administrative Region (HKSAR). To develop HKSAR into an international centre for Chinese medicine, the HKSAR Government has been continuously laying groundwork for the development of the field since then. The development of HKCMM standards is one of the achievements of these efforts.
Background of HKCMM standards

History of the project and the basis for legislative supports
Starting from the 1980's, public concern towards Chinese medicine grows and the Hong Kong Government appointed a Working Committee on Chinese Medicine in August 1989. Acting on the Working Committee's suggestions, the Government appointed a Preparatory Committee on Chinese Medicine in April 1995 to make recommendations to the Government on the promotion, development and regulation of Chinese medicine in Hong Kong[
In 1997, the Chief Executive of the HKSAR Government announced the commitment to establish a sound regulatory framework for Chinese mediciner 51 . The potential of Chinese medicine was recognized as a possible power for strengthening Hong Kong's competitiveness. Two years later, in July 1999, the Chinese Medicine Ordinance was enacted while the Chinese Medicine Council of Hong Kong was found in September of the same year to conduct regulatory measures for the practice of TCM practitioners, the manufacture, trading and application of Chinese medicines [6- The medicines for the development of the standards are selected from the Schedule 1 and Schedule 2 medicines of the Chinese Medicine Ordinance[l ' l.
The selected medicines are commonly used in the local community; of higher economic value; some medicines of international concern in respect to their quality; potent/toxic Chinese herbal medicines. Finally, about 200 medicines are selected for investigation, which made up the majority of herbs being prescribed by local TCM practitioners, and represented the main raw materials in the proprietary Chinese medicines made in Hong Kongr 12 · 131 .
Progress of HKCMM standards
So far, the phase I and phase II of HKCMM standards have been completed on time. Relevant information can be found on the website of the Department of Health (http://www.dh.gov.hk/english/ main/main_cm/main_cm_hkcmms.html). Since the announcement, the trade has been encouraged to meet the requirements specified in the HKCMM standards.
For phase III, the 6 local universities have already finished the development of standards for 28 CMMs.
Inter-laboratory verification studies have also been completed. The results are now compiled as volume 3 of the HKCMM standards, and the publication will be released in 2010. The laboratory work of phase IV is ongoing, and the species selection of phase V consisting of more than 100 herbs is under negotiation. The detailed information is shown in Table I 
Characteristic sections of HKCMM standards
With the primary concern of safeguarding the authenticity, safety and quality of CMM, the content of HKCMM standards includes the source, description, identification, test, extractive and assay of the CMM. 
Identification
Correct identification of real medicines from fake medicines, and differentiation of good quality from bad quality are the key elements in the quality control of botanical medicines. It provides a fundadtion to differentiate different herbal materials with similar morphology, and has been widely adopted in the Pharmacopeias of many countries. In HKCMM standards, the identification includes the following 
Physicochemical identification
Physicochemical identification was adopted in phase l and phase 2 of the HKCMM standards to test the representative constituents in CMM, while it was unemployed in phase 3 because of its weak selectivity in the complicated botanical matrix. In phase 4, this identification method could play a key role in the identification of 8 mineral medicines.
Thin-layer chromatographic (TLC) identification
In CP, both chemical markers and authentic Materia Medica are used as the reference substances for TLC identification; nevertheless, only chemical markers are adopted as the reference substances in HKCMM standards. Chemical structures of the markers are shown in this section.
High-performance liquid chromatographic (HPLC) fingerprinting
With the merits of high selectivity, high sensitivity, high separation rate and requiring a small amount of sample, chromatographic fingerprinting identification becomes the most significant advantage of the HKCMM standards. In general, one or more chemical markers and characteristic peaks can be identified in the chromatographic fingerprinting. Internal standards are used, if there is no peaks can be identified in the CMM, such as Caulis Clematidis Armandii[J 3 J_ The fingerprinting method is validated by using l 0 batches of samples from different origins and by spiking sample of CMM with markers. System suitability parameters, including the reproducibility of peak area, the retention time, the column efficiency and the resolution between the marker peak and the adjacent peak, should match the requirement stated in the individual monograph. Identification of marker compound is based on comparison of its retention time in the standard solution with that in the sample extract under the same experimental conditions. For positive identification, the sample must give the characteristic peaks with relative retention times falling within the acceptable range of the corresponding peaks in the listed reference fingerprint chromatogram.
Tests
With increasing industrialization, urbanization and modernization in China, pollution is invading the far distant growing districts. Many Chinese medicine herbs and raw materials now contain certain levels of noxious materials.
In the HKCMM standards, each CMM must meet the requirements of test item, including the limits of heavy metals, pesticide residues, mycotoxins (aflatoxins), foreign matter, ash, water content and other chemical components which should be monitored['2·131.
Heavy metals
Arsenic (As), cadmium (Cd), lead (Pb) and mercury (Hg) are those heavy metals with relatively high toxicity to human beings. To assure the safety of CMM in use, the heavy metals are of specific concerned in the HKCMM standards. Microwave assisted acid digestion is applicable for the preparation of test sample, and quantitative detection of As, Cd, Pb and Hg by using inductively coupled plasma-mass spectrometry (ICP-MS) with indium as an internal standard is the officially affirmative procedure. The consistent requirements are enacted for each CMM, and the recommended limits of heavy metals are shown in Table 2 .
As a comparison, only six CMMs are required to meet the limits of heavy metals specified in CP, including Radix Paeoniae Alba, Radix Astagali, Radix et Rhizoma Salviae Miltiorrhizae, Radix Panacis Quinquefolii, Radix Glycyrrhizae and Flos Lonicerae[ 141 .
Pesticide residues
Although there are benefits to the use of pesticides, there are also drawbacks, such as potential toxicity to humans and other animals. For the safety of CMM, pesticide residues are another issue worthy of concern. In the HKCMM standards, gel permeation chromatography and solid phase extraction is employed for clean-up of the test sample extract. Gas chromatograghy (GC) using 2,4,5,6-tetrachloro-m-xylene as an internal standard is used for quantitative and qualitative analysis. The uniform requirements are enacted for each CMM, and the recommended limits of pesticide residues are shown in Table 3 .
As a comparison, only two CMMs are required to meet the limits of pesticide residues specified in CP, including Radix Astagali and Radix Glycyrrhizae[l 41 . . Moreover, it is widely accepted that multiple constituents might be involved in any herb's therapeutic functions, and that the content of a single or a few marker compounds cannot accurately reflect the quality of herbal productsl' 5 1 . Therefore, in order to upgrade the scientific levels of the HKCMM standards, multiple constituents are usually chosen as markers for the quality evaluation of CMMs in the HKCMM standard.
Sometimes, the choice of markers for a part of CMM is not an easy task. For an instance, the assay of Caulis Clematidis is absent because of the unavailability of chemical markers. Moreover, the newly isolated compound also cannot be used as a marker, if its content is less than I 00 mg/kg in the raw CMM. For example, there are not suitable markers for the quantitative analysis of Radix Pseudostellariae based on the literature. The newly isolated compound (t...7 stigmastenol-3-0-~-o-glucoside) from Radix Pseudostellariae is low abundance; hence, this compound is suitable as the marker for fingerprinting identification, but not suitable for assay. In this case, the quality evaluation based on the contents of a type of chemicals is employed. Finally, the determination of polysaccharides was endorsed for the assay of Radix Pseudostellariae. In the monograph of Radix Pseudostellariae, polysaccharides are extracted by hot water, precipitated by ethanol and re-dissolved in water. Then polysaccharides are hydrolyzed and polymerized to form a coloured complex in the presence of sulfuric acid and anthrone, and the coloured complex is measured quantitatively by ultraviolet/visible spectrophotometer. Anhydrous glucose is used as the reference substance.
The development of limit of assay is the core of the HKCMM standards. The possible contributing factors such as mean content of ten batches of CMM samples, outliner of the data points, measurement uncertainty for the protocol, and reference value obtained from other pharmacopoeia are carefully considered and statistically calculated. 
